GUl DANCE?
CEFACLOR CAPSULES AND SUSPENSI ONS
| N VI VO BI OEQUI VALENCE

AND | N VI TRO DI SSOLUTI ON TESTI NG

| NTRODUCTI ON
A Cinical Usage/ Phar macol ogy

Cefaclor is a cephal osporin antibiotic which inhibits
bacterial cell-wall synthesis in a manner simlar to
that of penicillin (1). GCefaclor is used in the
treatment of otitis media caused by susceptible
Strept ococcus pneunoni ae, Haenophilus influenzae
(including anpicillin-resistant strains), group A
henol yti c streptococci or staphyl ococci; | ower
respiratory tract infections (including pneunoni a)
caused by susceptible S. pneunoniae, H influenzae,
group A B-henol ytic streptococci; upper respiratory
tract infections (including pharyngitis and

tonsillitis) caused by susceptible group A B-henol ytic

streptococci; urinary tract infections (including

pyel onephritis and cystitis) caused by susceptible
Escherichia coli, Proteus mrabilis, klebsiella, or
st aphyl ococci; or skin and skin structure infections

1 This statenent, prepared by the D vision of Bioequivalence in the
Cfice of Generic Drugs, is an informal communication under 21 CFR 10. 90(b) (9)
that represents the best judgment of the Dvision at this time. This statenent
does not necessarily represent the fornmal position of the Center for Drug
Eval uati on and Research, Food and Drug Adm nistration, and does not bind or
otherwi se obligate the Center for Drug Eval uati on and Research, Food and Drug
Adm nistration, to the views expressed. For further infornation about this
gui dance, contact the D vision of Bioequival ence, (fice of Generic Drugs, 7500
Standi sh Place, Metro Park North, Rockville, MD 20855
(Phone: 301-295-8290; Fax: 301-295-8183).



caused by susceptible Staphyl ococcus aureus or group A
B-henol ytic streptococci (1,2).

Qurrently, cefaclor is marketed by Ei Lilly under the
nane Ceclor R 250 ng and 500 ng capsul es, and as a
powder for reconstitution as suspension for ora
admnistration, 125 ng/5 ni, 187 ny/5 ni, 250 ng/5 niL
and 375 ng/5 nL. The usual adult dosage is 250 ny
every 8 hours. For nore severe infections (such as
pneunoni a), doses nmay be doubl ed.

Chem stry

Cefaclor is a semsynthetic cephal osporin antibiotic
and has the follow ng chemcal structure:
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The drug occurs as a crystalline powder and is
sparingly soluble in water. Cefaclor is nost stable in
the acid pHrange at a tenperature of 4 °C Cefacl or
capsul es should be stored in tight containers at a
tenperature less than 40 °C, preferably between 15 and
30°C

Phar macoki neti cs

Cefaclor is well absorbed after oral admnistration to
fasting subjects. Total absorptionis simlar

regardl ess whether the drug is given with or wthout
food. Wen it is taken with food, the peak
concentration achieved is 50%to 75% of that observed
in fasting subjects and general |y appears about 1 hour
| ater.

Fol  owi ng adm ni stration of 250 ng, 500 ng, and 1 g
doses in fasting subjects, average peak serum | evel s of
approximately 7, 13, and 23 pg/niL, respectively, were
obtained within 30 to 60 mnutes. Approxinately 60%to
85% of the drug is excreted unchanged in urine within 8



hours, the major portion being excreted within the
first 2 hours. The serumelimnation half-life in
subjects with normal renal functionis 0.6 to 0.9 hour.
In patients with severely reduced renal function, the
plasma elimnation half-life of the drugis 2.3 to 2.8
hours. Henodi alysis shortens the half-life by 25%to
30% (3).

1. I N VI VO Bl OEQUI VALENCE STUDI ES?
A. Product I nformation

1. FDA Desi gnated Reference Product: i) Ceclor R 500
ng capsule, ii) 375 ng/5 nL for suspension,
manufactured by Hi Lilly.

2. Batch size: The test batch or | ot nust be
manuf act ured under production conditions and nust
be of a size at least 10%that of the |argest |ot
pl anned for full production or a m ni mum of
100, 000 capsul es, whichever is |arger

3. Pot ency: The assayed potency of the reference
product should not differ fromthat of the test
product by nore than 5%

B. Types of Studi es Required

1. A singl e-dose, random zed, two-period, two-
treat ment, two-sequence crossover study under
fasting condition conparing equal (1x500 ng) for
capsul e and 375 ng/5 nbL for suspension of the test
and reference products.

2. A singl e-dose, random zed, three-treatnent, three-
period, siXx-sequence, crossover, |limted food
effects study conparing equal doses of the test
and reference products when adm ni stered
imredi ately foll owi ng a standard br eakf ast.

2 The sponsoring firmis advised that an I nvestigational New Drug
Application (IND) filing may be required if dosing | evels exceed those
recommended in the official labeling. Please refer to 21 CFR 312. 2,

320.31(b) (1) and also Ofice of Generic Drugs Policy and Procedure Qui de #36-92,
Subm ssion of an "lInvestigational New Drug Application" to the Ofice of Generic
Drugs, issued Cctober 13, 1992.



Recomended Prot ocol for Conducting a Single Dose
Bi oequi val ence Study Under Fasting Condition

(bj ective: To conpare the rate and extent of
absorption of a generic formulation with that of the
reference formul ati on when given as equal | abel ed
doses.

Design: The study design is a single dose two-
treatnent, two-period, two-sequence crossover with a
one week washout period between Phase | and Phase |
dosi ng. Equal nunber of subjects should be randomy
assigned to the two possi bl e dosi ng sequences. Before
initiation of the study, the proposed protocol should
be approved by an institutional review board.

Facilities: The clinical and anal ytical |aboratories
used for the study should be identified along with the
nanmes and titles and curriculumvitae of the nedi cal
and scientific/ analytical directors.

Sel ection of Subjects: The sponsor should enroll a
nunber of subjects sufficient to ensure adequate
statistical results. It is recomrended that a m ni num
of 24 subjects be used in this study. Subjects should
be healthy nal e volunteers 18-50 years and w thin 10%
of ideal body weight for height and body buil d
(Metropolitan Life I nsurance Conpany Statistica

Bul letin, 1983). Subjects should be selected on the
basi s of acceptabl e nedical history, physical
examnation, and clinical |aboratory test results.

Subj ects with any current or past medical condition
which mght significantly affect their pharnmacokinetic
or pharmacodynam c response to the admni stered drug
shoul d be excluded fromthe study. Witten, informed
consent nust be obtained fromall study participants
before they are accepted into the study.

Procedures: Follow ng an overnight fast of at |east 10
hours, subjects should be admni stered a single dose of
the test or reference product with 240 nL of water.

Restrictions: Study volunteers should be subject to
the follow ng restrictions:

a. VWt er nmay be al |l owed except for one hour before
and after drug adm nistration when no liquid



shoul d be permtted other than that needed for
drug dosi ng.

b. Subj ects should fast for at |east four hours after
admnistration of the test or reference treatnent.
Al neals should be standardi zed during the study.

C. No al cohol or xant hi ne-contai ni ng foods or
bever ages shoul d be consuned for 48 hours prior to
dosing and until after the last blood sanple is
col | ect ed.

d. Subj ects shoul d take no RX or OTC nedi cati ons
begi nni ng two weeks before drug admni stration
until after the study is conpl eted.

Bl ood Sanpling: Venous bl ood sanpl es shoul d be

coll ected pre-dose (0 hours) and at 0.25, 0.5, 0.75,
1.0, 1.25, 1.5, 2, 3, 4, 5, 6, and 8 hours post-dose.
Due to the chemcal instability of cefaclor, the bl ood
sanpl es shoul d be anal yzed as soon as they are drawn or
pl asna sanpl es should be pronptly frozen at -70 °Cuntil
anal ysis. Follow ng a one week washout peri od,

subj ects shoul d begin Study Phase Two. For each

subj ect, the sponsor should state the tine el apsed

bet ween sanpl e coll ection and sanpl e assay. An

expl anati on shoul d be given for any m ssi ng sanpl es.

Subj ect Mounitoring: Blood pressure and pul se rate
shoul d be nonitored during the bl ood sanpling periods.
Any subject wth a heart rate greater than 120 bpm
shoul d have an el ectrocardi ogram perforned and have his
pul se nonitored hourly. Subjects should report any
unusual synptons observed during the study.

Anal ytical Methods: For the nmeasurenent of cefaclor in

pl asma sanpl es, a m crobi ol ogi cal assay, HPLC nethod or
ot her suitable nethod should be selected (4). The

met hod used shoul d be described in detail and

references, if any, should be cited. The nethod shoul d

i ncl ude detailed cal culation procedures for the assay

results. In general, the sponsor should select a
method fully validated with respect to adequate
sensitivity, specificity, linearity, recovery, and

accuracy, and precision (both within and between days).
Stability of the analyte in plasnma sanpl es under frozen
conditions, at roomtenperature, and during freeze-thaw
cycles, if appropriate, should be determned. It
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shoul d be noted that cefaclor is nost stable in the
acid pHrange at a tenperature of 4 °C. For analytica
wor k cefacl or stock sol utions shoul d be prepared fresh
daily in pH 4.5 buffer (5).

Chronmat ograns of the anal ysis of the unknown sanpl es,
including all associated standard curve and quality
control chromatograns, should be submtted for one-
fifth of the subjects, chosen at random The sponsor
should justify the rejection of any anal ytical data and
provide a rationale for selection of the reported

val ues.

Statistical Analysis of Pharmacokinetic Data (Bl ood
Pl asma/ Serum): See D vision of Bioequival ence

Qui dance, "Statistical Procedures for Bi oequival ence
Studies Wsing a Standard Two- Treat ment O ossover
Design. "

Cinical Report and Adverse Reactions: Medica

hi stories, physical examnation reports and al

i nci dents of possible adverse reactions to the study
formul ations for subjects in the study shoul d be
report ed.

Limted Food Effects Study

The limted food effects study should be perforned in
t he sane manner as the single-dose study under fasting
condition, with the foll ow ng exceptions:

Procedures: Equal nunbers of subjects should be
assigned to each of the six dosing sequences possible
inathree-treatnent, three-period study design (tota
18 subjects). Each subject will receive the follow ng
treatments:

Treatnment 1. Generic Product, 1x500 ng Cefacl or
capsul e or 375 ng/5 nL suspensi on adm ni stered after
standard breakfast 3

3
consi sting of:

Each subject shoul d consume a standardi zed, high fat content neal

e buttered English nuffin

e fried egg

(ne slice of American cheese

(ne slice of Canadi an bacon

e serving of hash brown pot at oes
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Treatnment 2: Reference Product, 1x500 ng Ceclor R
capsul e or 375 nmg/5 nL suspension (Ei Lilly)
admni stered after standard breakf ast

Treatnment 3. Ceneric Product, 1x500 ng Cefacl or
capsul e or 375 ng/5 nL suspensi on dosed fasted

Fol lowing a ten hour fast, the subjects receiving the
fed treatnents shoul d be served a standard breakfast.
The subj ects should have thirty mnutes to finish the
entire breakfast, then be imedi ately dosed with
Treatnent 1 or 2, above, taken with 240 m of water.
Subj ects receiving the treatnment under fasting

condi tion

shoul d be dosed with Treatnent 3, taken with 240 m of
water only. The sane lots of the test and reference
products shoul d be used as in the fasted study, above.
No food should be allowed for at |east 4 hours post-
dose with water allowed after the first hour. Subjects
shoul d be served schedul ed standardi zed neal s

t hroughout the study.

Statistical Analysis: In general, a conparable food
effect will be assuned provided the AUC ., AUC,., and
C.x Mean values for the test product differ no nore

than 20%fromthe respective nmean val ues obtai ned for
the reference product in this study.

Retention of sanples: The |aboratory conducting the
bi oequi val ence testing should retain an appropriately
identified reserve sanple of the test product and
reference standard used to performan in vivo

bi oequi val ence study for approval of the application.
Each reserve sanpl e shoul d consists of at |east 200
dosage units. For nore information on retention of

bi oequi val ence sanpl es pl ease refer to CFR 21, 320. 32.

I11. I'N VITRO TESTI NG REQUI REMENTS

A

Di ssol uti on Testing

Conduct dissolution testing on 12 dosage units of the
test product versus 12 units of the reference product.

B ght fluid oz. (240 m.) of whole mlk
Six fluid oz. (180 nL) of orange juice



The bi ostudy | ots shoul d be used for those product
strengths tested in vivo. Their is currently no
official USP dissolution nethod available for this
product. Therefore, the following method is to be used
on an interimbasis, until such tinme that an official
USP net hod i s published:

Appar at us: USP XXI'| apparatus 2 (paddl e)
RPM 50

Medi um deaer at ed wat er

Vol une: 900 niL

Sanpl i ng Ti nes: 10, 20, 30 and 45 mnutes

Tol erance (Q: NLT 80%in 30 mnutes

Anal yti cal : U V. abs. @ca. 264 nm or other

val i dat ed net hod

The percent of |abel claimdissolved at each specified
testing interval should be reported for each individua
dosage unit. The nmean percent dissolved, the range
(hi ghest, |owest) of dissolution, and the coefficient
of variation (relative standard devi ati on) shoul d be
report ed.

Content Uniformty Test

Content uniformty testing on the test product lots
shoul d be performed as described in USP XX |

V. WAl VER REQUI REMENTS

A

Vi ver of in vivo bioequival ence study requirenents for
the 250 ng strength of the generic product may be
granted per 21 CFR 320.22(d)(2) provided both of the
follow ng conditions are net:

1. The 250 ng capsule is fornul ated proportionally
simlar in both active and inactive ingredients to
the firms 500 ng capsul e whi ch has been
denonstrated to be bi oequi val ent to the reference
product in vivo.

2. The 250 ng capsul e of the generic product neets
the dissolution testing requirenents.

Vi ver of in vivo bioequival ence study requirenents for

t he powder for reconstitution as suspension for oral
admnistration, 125 ng/5 ni, 187 ny/5 niL, and 250 ny/5
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nmL strengths of the generic product may be granted per
21 CFR 320.22(d)(2) provided both the follow ng
conditions are net:

1. The 125 ng/5 ni, 187 ny/5 nL, and 250 ng/5 niL
suspensions are proportionally simlar in their
active and inactive ingredients to the firms 375
ng/ 5 nL suspensi on.

2. An acceptable in vivo bioequival ence study has
been conducted for the 375 ng/5 nL suspensi on.
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